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Electromagnetic Analysis of 6.6kV Main Transformer for a Vessel
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Dong-a University . KOG Electric’

Abstract - This paper is described the insulation
design and 3-D electromagnetic analysis of 66kV
main transformer for a vessel by FEM..

To obtain the optimal design of insulation structure,
the electric field stress is analyzed and estimated the
proposed model A and B for the characteristics
investigation according to the insulation thickness and
position. And the performance characteristics of 6.6kV
transformer are estimated as the equivalent circuit
parameters computed by F.EM. analysis.
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Table 1 Specifications of 6,6kV main transformer

ftems

Primary ] Secongdary

Capacity / Connect

1700(kVAL / Ddo

Phase / Frequency

3 phases / 60[Hz]

Voltage (V) RE600/6435/6270 450
Current (A) 1487 2181.1
Current density (4/mf) 2328 1.871
Number of turns R279/272/265 19
Number of layer 6 3
Layer / Number of turns /465 L0433
Resistance (R) 0.640 0.002
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Fig. 1 Structure of 6.6kV transformer
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(a) Flux density distribution
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(b) Magnitude of flux density

Fig. 2 Flux density analysis
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Fig. 3 Equivalent circuit of transformer
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Table 2 Parameters of transformer

Parameter Unit | Value
Primary Resistance [R1] (L1 | 064
Primary Leakage Inductance {L1] [mH] | 1.22
Secondary Resistance [R2] [2] | 0002
Secondary Leakage Inductance [L2] | [mH] | 0.96
Exciting Inductance {Lm) [mH] | 14.40
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Table 3 Insulation paper of Type 410 (NOMAX)

Thickness mm | 005 { 008 | 013
Break down voltage kV/mmi{ 18.1 223 25.1
Permittivity 60Hz 18 19 24

Dielectrics loss factor 60Hz | 0.005 | 0.005 | 0.006
Surface resistivity Q/m {1x10"]1x10"|2x 10"
Volume resistivity @ - em {1x10%[2x107 | 1x 107
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Fig. 4 Insulation structure of the primary coil
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Fig. 5 The test voltage distribution of transformer
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(a) A type (b) B type

Fig. 6 Electric field distribution at the leg cross
section
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Fig. 7 The enlarged electric field distribution of
Figure 6
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Fig. 8 The electrical field stress on the line A-B
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Table 4 Insulation breakdown voltage

Breakdown voltage
0.05[mm] / Sheet | 0.13 [mm] / Sheet
A Type | 11 (kV/mm] | 7.27 [kV/mm]} / 8 | 13.1 [kV/mm) / 4
B Type | 1.6 [kV/mm]| 7.24 (kV/mm] / 8 | 9.87 [kV/mm] / 3

Analysis Result
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